Abstract: The number of representations of a positive integer by each of the octonary quadratic forms x 2
Introduction
Let N, N 0 , Z, Q, R and C denote the sets of positive integers, nonnegative integers, integers, rational numbers, real numbers and complex numbers respectively so that N 0 = N ∪ {0}. For a 1 , . . . , a 8 ∈ N and n ∈ N 0 , we define N (a 1 , . . . , a 8 ; n) := card{(x 1 , . . . , x 8 ) ∈ Z 8 | n = a 1 x For k ∈ Z and n ∈ Q we set
(1.3)
We write σ(n) for σ 1 (n). For a, n ∈ N we set N 1,a (n) := N (1, 1, 1, 1, a, a, a, a; n).
(
1.4)
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It is a classical result of Jacobi [5, § §40-42, pp. 159-170 ] that for all n ∈ N N 1,1 (n) = 16σ 3 (n) − 32σ 3 (n/2) + 256σ 3 (n/4).
In [7, Theorem 2, p. 388] it was shown that for all n ∈ N 
where
and the integers c 8 (n) (n ∈ N) are given by
Clearly c 8 (n) = 0 for n ≡ 0 (mod 2).
In this paper we determine
; n) for all n ∈ N. We also find formulae for N (1 2 3 6 ; n) := N (1, 1, 3, 3, 3, 3, 3, 3; n) and N (1 6 3 2 ; n) := N (1, 1, 1, 1, 1, 1, 3, 3; n). These formulae are given in terms of σ 3 (n), σ 3 (n/2), σ 3 (n/3), σ 3 (n/4), σ 3 (n/6), σ 3 (n/12) and the integers b(n) and c(n) (n ∈ N) defined by 6) where q ∈ C and |q| < 1. The first 12 values of b(n) and c(n) are given in Table 1 . It is known from the work of Mason [6, p. 189 ] that b(n) is a multiplicative function of n. Clearly c(n) is not multiplicative. We prove the following theorem in Section 3 after some preliminary results are given in Section 2.
Notation and Preliminary Results
The theta function ϕ(q) is defined by
The Eisenstein series E k (q) is given by
where B m (m ∈ N 0 ) is the m-th Bernoulli number given by
. .. For our purposes we require
As in [1, pp. 32 , 33] we define
From (2.4) and (2.5) we deduce
It was shown in [1, eqs. (3.14)-(3.19), p. 34] that 
From (1.5), (2.14), (2.15), (2.16) and (2.18), we deduce
From (1.6), (2.14), (2.15), (2.16) and (2.18), we obtain
A simple calculation shows that
Replacing q by −q in (1.5), and appealing to (2.22), we obtain
Replacing q by −q in (1.6), and appealing to (2.22), we deduce
Then, from (2.14)-(2.19) and (2.23), we deduce
and, from (2.14)-(2.19) and (2.24), we obtain
We are now in a position to prove Theorem 1.1.
3. Proof of Theorem 1.1
(2.6) and (2.7)
Then by (2.8), (2.10), (2.11), (2.13), (2.20), (2.21) and (2.26)
Equating coefficients of q n (n ∈ N) in the above equation, we obtain formula (i) of Theorem 1.1. Table 2 illustrates part (i) of Theorem 1.1. We set Table 2 n N (1 
Equating coefficients of q n (n ∈ N) in the above equation, we obtain formula (ii) of Theorem 1.1. Table 3 illustrates part (ii) of Theorem 1.1. We set Table 3 n N (1 Equating coefficients of q n (n ∈ N) in the above equation, we obtain formula (iii) of Theorem 1.1. Table 4 illustrates part (iii) of Theorem 1.1. We set 
